Structural characterization of the molecular dimer of the peptide antibiotic vancomycin by distance geometry in four spatial dimensions.
The conformation of a dimer of the peptide antibiotic vancomycin is developed from computer simulations based on experimental distance constraints derived from high-resolution NMR measurements. The conformation and topological array of the dimer are determined by a distance geometry based method using the molecules cast into four spatial dimensions. This method was imperative for the refinement of vancomycin given the entwining of the monomers (including hydrogen bonding and interactions between the aromatic ring systems) within the dimer. The development of the high-resolution structure of the monomer and then simple molecular modeling to create the dimer which fulfills all of the experimental observations was not possible. In contrast, the refinement protocol using the dimer cast into four spatial dimensions was able to quickly locate conformations in which both the intra- and intermolecular nuclear Overhauser effects were satisfied. These structures, once converted back to three dimensions, were further refined using standard molecular mechanics energy minimization. The structural characteristics of the dimer with respect to binding to the cell-wall precursor are described.